The nucleotide sequence of a secondary attachment site for bacteriophage lambda was determined in a region near the rrnB gene at 88 min on the E. coli chromosome. The sequence has a 8 base pair interrupted homology GCT TTTTA to the common core of the primary attachment site (attB) and the corresponding phage sequence (attP). The site of crossover during integration lies probably between nucleotides -3 and +1. The flanking regions have no obvious homology to the arms of either attP or attB.
INTRODUCTION
Bacteriophage lambda can integrate at a unique site on the E. coli chromosome according to the mechanism proposed by Campbell . The nucleotide sequence of this site CattB) as well as the corresponding sequence(attP) on the phage DNA have 2 been determined . Confirming predictions made on the basis of genetic data, the two sequences were found to contain a 15 base pair long complete homology, termed "common core" and widely different flanking regions, termed "arms". The two structures are usually designated POP' and BOB', the two ends of the prophage BOP' and POB'. If the attB site is deleted lambda can integrate at several other sites into the bacterial chromosome. This requires the same factors as the normal integration but its frequency is much lower. The number of such secondary sites is limited and their distribution is nonrandom .
It has been proposed that these sites are partially homologous 4 with the common core of the primary att site . In order to test this prediction and learn more about the mechanism of the secondary integration we determined and here report the nucleotide 
MATERIALS AND METHODS
Methods of cloning, plasmid preparation, restriction endonuclease digestion, gel electrophoresis were as described earlier . Restriction endonucleases: Alul, Bspl, MboII, Mspl, PstI, BamHI and Hindlll were prepared in this laboratory according to established protocols (for review see 7.). Large DNA fragments were purified by preparative agarose gel electrophoresis, using 2x15 cm 1% gel columns.
Fragments were isolated from agarose according to . Smaller fragments were separated on 8% acrylamide gels and eluted by 1M NaCl. Polynucleotide kinase was prepared by the method of Panet et al. 9 .
Preparation of C> P3-ATP and sequencing was carried out by the method of Maxam and Gilbert .
RESULTS AND DISCUSSION
The cloning and partial restriction mapping of the 7 kB
BamHI fragment of Xrif 18 containing the phage-bacterial junction had been described elsewhere . The sequencing strategy is summarized on Pig.l. Briefly, from the recombinant plasraid 2/12 a 1.6 kB Hindlll-BamHI fragment was isolated and mapped with several restriction endonucleases. As our fragment is longer than theirs, the amino acid sequence is also longer here by 14 residues.
The schematic structure of the recombinant plasmid pBK 17 is shown on Fig.4 . Its construction will be described elsewhere, the insertion is a 13.5 kB long BamHI fragment of the bacterial chromosome containing the rrnB gene
The unique PstI site in this insert corresponds to the PstI site at -52 of the previously determined sequence and the entire insert to the right from this site is homologous to the Xrif*^18 fragment cloned in plasmid 2/12. This had been proven both by was isolated. In this case the sequence was determined only in one direction. As expected, the PstI end of this fragment proved to be identical with the sequence between -52 and +1 on Fig. 3 . while the Alul end, /from +2/ region was entirely different. However even if the simplifying assumptions common to these speculations are correct it is not necessary to assume that the relative position of the crossover site should be the same in the case of all secondary attachment sites.
